Objective: Auditory training alters neural activity in humans but it is unknown if these alterations are specific to the trained cue. The objective of this study was to determine if enhanced cortical activity was specific to the trained voice-onset-time (VOT) stimuli 'mba' and 'ba', or whether it generalized to the control stimulus 'a' that did not contain the trained cue. Methods: Thirteen adults were trained to identify a 10 ms VOT cue that differentiated the two experimental stimuli. We recorded event-related potentials (ERPs) evoked by three different speech sounds 'ba' 'mba' and 'a' before and after six days of VOT training. Results: The P2 wave increased in amplitude after training for both control and experimental stimuli, but the effects differed between stimulus conditions. Whereas the effects of training on P2 amplitude were greatest in the left hemisphere for the trained stimuli, enhanced P2 activity was seen in both hemispheres for the control stimulus. In addition, subjects with enhanced pre-training N1 amplitudes were more responsive to training and showed the most perceptual improvement. Conclusion: Both stimulus-specific and general effects of training can be measured in humans. An individual's pre-training N1 response might predict their capacity for improvement. Significance: N1 and P2 responses can be used to examine physiological correlates of human auditory perceptual learning.
Introduction
The central auditory system changes as a function of experience, reorganizing throughout the lifespan according to available auditory input. One way of shaping the auditory system is to use auditory training exercises. Animal studies have shown that auditory processing can be altered with training and such changes have been attributed to a number of processes including: (1) greater numbers of neurons responding in the sensory field, (2) improved neural synchrony (or temporal coherence), and (3) de-correlated activity among neurons, whereby each neuron responds differently in relation to their functional specificity relative to other members of the population (Barlow and Foldiak, 1989; Gilbert et al., 2001) .
Scalp-recorded brain activity (EEG) has been used to measure training-related changes in humans. In a series of studies, we trained naive listeners to identify two within category pre-voiced 'ba' sounds differing in voice-onset-time (VOT) (Fig. 1) . Following training, and coinciding with improved perception, the magnitude of the auditory evoked response increased (Tremblay et al., 1997 (Tremblay et al., , 2001 ). Although similar experience-related changes in evoked response morphology have been reported (Atienza et al., 2002; Menning et al., 2002; Reinke et al., 2003; Shahin et al., 2003 Shahin et al., , 2005 Bosnyak et al., 2004; Alain et al., 2007) little is known about the underlying neural mechanisms contributing to these surface recorded physiological changes, or how they contribute to perception (for review, see Tremblay, 2007) .
There is evidence to suggest that training alters the sensory encoding of the specific trained cue(s) and that these physiological changes might in turn contribute to improved perception (for reviews, see Irvine and Wright, 2005; Dahmen and King, 2007; Fritz et al., 2007; Tallal, 2004) . Training-related perceptual gains seen in children with learning and language disorders, for example, have been attributed to improved temporal coherence of neurons (neural synchrony) representing the specific cues emphasized during listening training. Auditory training is also used as a rehabilitation tool for people with hearing loss and who use cochlear implants or hearing aids. Even though auditory training paradigms are often used in clinics to improve the perception of certain cues, by using specific stimuli (or modifications thereof) and specific tasks, there is little evidence to support or refute if listening training alters the physiological detection of specific acoustic cues. What is more,
